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ODOR CONTROLLING COMPOSITIONS AND ARTICLES 
TECHWTCflL PTFin 

The present Invention relates to odor-controlling agents 
5 which are especially useful in' articles such as catatnenials, 
diapers, bandages, adult Incontinence garments, and the like. The 
odor- control ling agents herein are designed to combat a broad 
spectrum of odoriferous materials, including sour "annonla-type" 
odors. 

10 BACKEROUND OF THE IWVEWTTQW 

A Wide variety of absorbent structures designed not only to 
be efficient for the Absorption of body fluids such as blood, 
urine, menses, and the like, but also to be sanitary and comfort- 
able in-use are known In the titerature. Disposable products of 

15 this type generally comprlsd some sort of fluid-permeable topsheet 
material, an absorbent core, aitd a fluid-Impermeable backsheet 
material. Various shaptt, sizes and thicknesses of such articles 
have been explored in an attempt to make their use more comfort- 
able and convenient. 

20 One particular isp^ct of sanitary products which has been 

under investigation for ji»any years Is 'that of odor control. Many 
body fluids have an uiipteasant odor, or develop such odors when in 
contact with air and/br bacteria for prolonged periods. The 
literature Is replete with references relating to odor control in 

25 products such as dlapei^ and catamenlals. 

Various bdor-contfoTling ij^ents have been disclosed In the 
literature. In particular, pertain zeoli tic materials are 
becoming known for their odor-cbntrolling properties. Zeolitic 
materials are generally qui ie safe, and while they do effectively 

30 control many odors associated with body fluids, it has been 
determined that, unfortunately, they do not provide optimal 
control for annonia odor and similar odors, presumably associated 
with short-chain amines and/or urea. This is particularly true of 
the so-called "high ratio" (SIOtiAlOs) odor-controlling zeolites. 

35 It has now been di^ermined that certain "Intermediate ratio" 

(SIOjiAIOz) zeolites are quite effective for adsorbing amine-type 
odors. 
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Accordingly, the present Invention provides a means for 
safely and effectively overcoming the deficiencies in the art- 
disclosed "high ratio" zeolitic odor-controlling agents by 
replacing them with "intermediate ratio" zeolites, or by using 
both types In combination. These and other advantages associated 
with the present invention will be seen from the disclosure, 
hereinafter. 

BACKSRQUWn ART 

The patent literature contains a considerable number of 
references relating to odor control in sanitary products such as 
diapers, bandages and catamenials. The following are 
illustrative. 

EPO Patent AnnHeatinn fl^fl^^yp (published 3/1/89, U.S. 
priority 8/28/87), relates to a swellable polymer coated on a web 
or tissue, and with a deodorant powder, for use in fluid absorbent 
structures such as sanitary napkins. 

V.?. 4,395.W2 (5/31/83) by S. 0. OdelhSg, assigned to 
Landstingens Inkopscentral teaches copper odor control agents used 
on the surface of absorbent articles. 

V.?. 3iW4i994 (4/16/74) by K. * Dossou, M. Gascon, G. 
Hanoussos, assigned to L'Oreal Fr teaches a periodic acid odor 
control agent used on the surface of an absorbent article. 

V.S, 4,W$t41P (6/25/85) by Z. Hagiwara, H. Ohki, S. Hoshino, 
2^ S. Nohara, S. Ida, K. Tagawa, assigned to Kanebo, Ltd. and Kanto 
Chemical Co., Inc. teaches zeolite particles (doped with bacteri- 
cidal cations) assertedly stably held in a fibrous web by incorp- 
orating some portion of meltable fibers in the web, and applying 
heat; said to be useful as the "outside cover layer" in, e.g., 
"general sanitary goods". 

30 

Msnss& — ^§?224734-A (88.09.19) Priority 87JP-058738 
(87.03.16) J63224734 ASK KK relates to a paper comprising a powder 
or fiber obtained by grinding sepiolite, said paper having 
deodorizing capacity. 

3g Omnm JWg4?Pfi!-ft (88.10.07) 67JP.076I11 J63242261 ASK KK 

relates to an odor-absorbing mat with sepiolite powder, a nonwoven 
fabric layer, and what appears to be a sheet to which the 
sepiolite is attached by adhesive. 



20 
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Vt?r Z.mAn (9/28/54) by A. Shuler teaches particles of 
odor-absorbing materlaU mifm^jr affixed at the interstices of a 
penaeable web by adhesive to provide an odor absorbent medium for 
5 e g , catamenials. Particulate carbon, silica gel and activated 
alumina are noted. Shifting/displacement of the particulates is 
assertedly avoided and the sheet is flexiWe 

m^''^ »^ L. Atkinson, teaches halogen- 
ated diphenyl methane derivatives -advantageously placed on the 

" Ict7l«yv " "Obtain prompt deodorizing 

^mm^ Jg4Hlft ' ?7 (J8701g865) teaches the manufacture of 
PO|*der (including zeolites) sheets by laminating the powder 
between a first and second sheet. Powders include activated 
j5 carbon zeolite, etc. The abstract indicates use in catamenials 
or deodorizing materials. ««eniais 

fipaiSlfifi (Abstract) teaches sanitary towels with chloroDhvll 
crystals or activated c«.faon. either in the absorbent layer o 
the surface, or (per abstract) between. 
20 ABSCQliS (odor-coatin)! molecular sieve from Union Carbide) - 

Use in diapers ind catamenials is specifically noted in Un on 
arbide brochure (A. a, Gioffre .988). The brochure indicates 
that UCs market research O^o^f,, potential Wits in such 

IC^r '''''-'^ '^l*** to 

ABSCENTS used as an odor-controlltng agent, generally, and i„ 
sanitary products, in particular. 

Various other patents relating to various absorbent gelling 
■aterials, topsheets. diaper and catamenial designs, and the like 
are mted in the Detatled Description and Examples, hereinafter! 
3^ All documents cited in this specification are incorporated herein 
by reference. 

SUMMg^v np THF TfiYffiTT^n 
The present Invertion ^ relates to a method for decreasing 
Odors associated with bodOy fluids such as blood, urine, and the 
35 like, comprising contacting said fluids with an odor-controlling 
amount of an intermediate ratio S*0,/A10, zeolite. Zeolites of 
this intermediate- type are those wherein the SiO,:A10, ratio of 
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said zeolite is less than about 10. The method is especially 
useful when the bodily fluid comprises menses. 

In an optional mode, the method herein can be one wherein the 
5 intermediate ratio SiO,/A10, zeolite is used in combination with a 
high ratio SiOj/AlO, zeolite. Alternatively, the intennediate 
zeolite is used in combination with activated carbon; or the 
intermediate- «.d -high- zeolites can both be used in combination 
and conjointly with activated carbon. 
10 The invention also encompasses articles of manufacture, 

comprising a fluid-absorbing pad. or the like, said pad comprising 
one or more water-wettable fluid-absorbing materials and an 
odor-controlling amount, generally .. at least about 0 2 a 
typically 0.24 g. to 0.4 g. of aa |ntemediate ratio SiL/Ali' 
15 zeolite. More zeolite can be used, as desired. Typically.! 
pads comprise at least 0.3 g of said zeolite. Such pads fi;d use 
especially as sanitary napkins or pantiliners. 

The invention thus .provides disposable diapers, sanitary 
napkins, pantiliners. and the like, wherein said fluid-absorbing 
20 pad is interposed between a fluid-permeable topsheet and a fluid- 
impermeable backsheet. In an alternate mode, the zeolite can be 
present in the topsheet. Such articles can additionally comprise 

ther^f 'T^'''''' ""^'^^^ - fixtures 

thereof. Sanitary napkins are an especially preferred article. 

25 

All percentages, ranges and ratios herein are by weight 
unless otherwise specified. 

DETAIL Pn np^rCRTPTTt^fl 
The compositions and methods for controlling odors in the 
nanner of this invention involve the use of zeolitic-type 
materials, as described more fully hereinafter. 

The articles which employ said zeolitic odor-control tech- 
nology can be prepared using constituents that are otherwise very 
well-known in current commercial practice, and reference can be 
35 made to the various patents mentioned herein and to the general 
sanitary products patent literature and trade catalogues for such 
items. Such items typically comprise an absorbent "core" inter- 
posed between a -topsheet- and a -backsheet". Likewise, methods 
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and apparatus for assei»bll„g disposable diapers catan..n,-,i 



5 . While the constituents used in the assembly of cata™p«,-.i 

disposable diapers. «,d the like, ar« \u TT ' 

•nay be mentioned by way of examDie ltT< * k ' '^"""'"^ 
- present Inven/ton^esidH^ .e" ^^^^^^^ - 
Items, or their equivai:ents. into the odor-control li„a ,h I 

In order to assist the fomulator and user of the comn«H 

described tn the foil o-iBr, synthetic procedures 

Arc c r ^°"'»'<''9 reference texts: ZEOLITE SYNTHESIS 
20 ACS Symposium Series 398. Eds. M. L. Occelli and H p » k 

2"i;r.": i^rr; 

ZKIITB, P».D. Ols.,rmi«, .f s. H. Kuailekl. u. of Ut.h (1980) 

It is to be understood that the zeolites used h...-^ 
^•olitM, since th.s, cause asbestos-tyiw s.f!r , 

body fluids when used ih the articu/.r 

herein uhii. articles and processes disclosed 

We i^esof thisT "olites meet the 

V abl in cnlJ"^^^^^ the synthetic zeolites of the type 
available in commerce are t^erally more preferred. 
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In general terms, traditional zeolites comprise an aluminate/ 
silicate framework, with associated cations. M, providing overall 
electrical neutrality. Empirically, the zeolite framework can be 
^ represented as 

X AlOj . y StOj 
and the electrical neutral zeolite as 

x/n H . X AlOj . y SiOa • z HjO 
wherein: x and y are each integers, H is a cation and n is the 
charge on the cation. As noted by the empirical formula, zeolites 
m also comprise waters of hydration (z H,0). Reference to the 
literature will illustrate that M can be a wide variety of 
cations, e.g.. Na+. IC+. NH4+, alkylammohium. heavy metals and the 
like. The practice of the present invention does not require any 
particular selection of cation; accordingly, sodium ion is con- 
venient and preferred. 

It is to be understood that a first class of preferred 
zeolites used herein has entirely different ratios of S10,/A10, 
than the zeolites disclosed in U.S. Patents 4.795.482 and 
4,826.497. Stated otherwise, the ratio of Integers x and y m 
this first class of zeolites is such that the zeolites are 
typically characterized as "Intermediate- silicate/aluminate 
zeolites, whereas those of U.S. 4.795,482 and 4,826,497 are "hiah" 
silicate/alumln^ite zeolites. ' 

25 "Jl^^ *° l^""*** thw'-y* it appears that 

the silicate/aluminate ratios of the -interaediate" zeolites used 
in the practice of this invention result in several advantages 
over the -high" zeolites. First, the Intermediate zeolites have a 
higher capacity for amine-type odors than the high zeolites This 

3p is Important to controlling urine and menses odors. Second, the 
Intermediate zeolites have a larger surface area (700-800 mVg) 
than the high zeolites (ca. 400 m^/g). This results in more 
efficient odor adsorptlvlty, on a wt./wt. basis; or, m the 
alternative, allows less zeolite to be used to adsorb a given 
amount of odor. Third, the Intermediate zeolites appear to be 
somewhat more tolerant to moisture, and retain more of their 
odor-adsorbing capacity In the presence of water. 
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The -intermediate- zeolites used in this invention are 
characterized by S10,/A10, molar ratios of less than about lo 
Typically, the molar ratio of S10,/A10j will range from about 2 to 
about 10. 

The synthesis of Intermediate zeolites forms no part of the 
present Invention since various syntheses are known in the exten- 
sive zeolite literature. The following Is given simply by way of 
Illustration, and not Station, of a synthetic procedure 
Zeolite Svnth«^<« . 

In general, ze&lites are synthesized by hydrotherroal 
crystallization of aUcatine (pH >8 and preferably higher) reactant 
mixtures. The synthesis can be viewed as 3 major stages with each 
having sub-steps: (1) combinlnt and gelation of reactants- (2) 
crystallization; and (3> post-tireatrnfent. The resulting zeolite Is 
not only a function of the reactant mixture but also is equally a 
function of the synthetic con<Htlons. External factors such as 
temperature, pressure, time. etc. hlfihly Influence the crystalline 
structure. 

2p For traditional zeolites, the reactants comonly consist of: 

silica source + alumina source + base + water 
A host of starting reactants are available; some typical 
silica and alumina sources are noted as follows. Silica sources 
Include: silicates; silica sol; silicic acid; silica gels; silica 
25 glass; ■ineralsiand other zeolites. Alumina sources include- 
altmlnum hydroxide; alumlma salts; metal aluminates; aluminum 
nitrate; aluminum sulfate; pseudoboehmlte; and various minerals. 

While different starting materials can yield zeolites, the 
same zeolite can be made from different reactants. Some reactant 
variables Influencing the structure and composition of the final 
zeolite are: 

- the identity, ratio and order of addition of the reactants; 

- the strength of the base; 

- the temperature (ambient to ca. lOO'C); 

35 ■ inechanlcal agitation such as stirring; and 

- the gelation time (1 hour to days). 
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Once the desired gelation Is achieved, the gel Is transferred 
to a teflon or stainless steel container and placed in an 
autoclave. Crystal formation begins as the gel Is subjected to 
g constant or variable temperature at autogeneous pressure for an 
indefinite time. There are basically 3 recognized phases during 
transformation of the gel to crystals. The phases are (l) 
induction or nucleation (first crystal appears); (2) crystal 
growth; and (3) phase transformation. Some factors influencing 
the rate at which crystals form and grow are the temperature, pH 
addition of seed crystals or teiplating materials for structure 
directing, stirring and centrifugation. 

After phase transformation, the slurry is removed from the 
autoclave and filtered. The crystals are washed and dried at ca 
J- 100-C. Further modifications are possible if so desired 
Post-Svnthp^ls Modif^y^t^^nff 

Some post-synthesis modifications are a means obtaining 
other traditional zeolites. For instance, counter ions can be 
exchanged such as: 

20 Ha-zeolite + NH4CI - NH4 -zeolite 

or 

Na-zeolite ♦ HCl •» H-zeollte 
Imparting unique adsorptive forces and modifying the pore size of 
for example, an A. X or Y zeolite. Additionally, stabilization of 
25 traditional zeolites is possible. For example, a typical method 

JL? ' *" ultrastable zeolite Y (USY) such as -VALFOR 

CP300-56" is as follows: 

HaY + NH4+ or NH+ exchange - NH4NaY + calcine (650-800-C) - USY 
Synthesis nf gp^^^^^ f-fflttFT 
3^ Several post-synthesis modification methods exist for making 

special zeolites. The methods Include (1) pore modification; (2) 
surface modification; and (3) structural change. The first two 
methods consist of adsorbing species by chemical vapor deposition 
inside or on the zeolite. Pore modifiers such as SIH4 and BH, and 
surface modifiers such as S1(0CH4)4. SiC^. TiC^ and SeC^ have 
been used to impart new unique properties to the zeolite The 
most frequently used structural change method is to remove alumina 
from the main framework (i.e.. de-aluminate). De-alumination can 
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5 Th. f^TT ^ * <*e-al«minated Zeolite Y 

The following references further niustr.tn *u 
interinedfate zeolites of the t J .""^^^ ^^"thesis of 
Cannon T d " ^^Pe employed herein: Lok b m 

(•annan, T. R., and Nes&lna r * •i^ » , ' 

«OL,TES FOR T« «Hr«ES. C^^^^ Z 'V:' 
P«S.« J HOLLAR 

,5 A Kid. ..rltty of 1iit.n»d),t, zMlit,. . 

<l«rt2, th. CBVJOO series f^/T ' '*"»-'=lP'"« 
" .b.,e, Of „,1,t.s frc*,;" « noted 

.pt..:.,re:,r r::::"r.f'r - 

comblnrtlon «1t* the afo,.=.?I !'! '"ventloi. i„ 

, c«,rl,M the -mV ratio' » 't"^^"' "'tl' ».1.tes 

z«.iit.. etc.. tm i^lTLTill!,' 

slM range) ud tlie 2Ml<t. f . particle 

PartlCe sUe range " ee" «C 71 a """" 
Control by A J r4«** '"^''tWTS., A. New Approach for Odor 

corporation, tuj^^*^ " ""I*" ^r,^^ 

C'ls'tir " « -::r:f 
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f„1i» H . " °' *" *• ""t") odors is 

d.,crtl»d t„ II.S. Patent 4,795.482. J.„„.^ ' 

Sloffr. «,d Marcus. I„ „„or.l. these «1.c„U^ s Uv. Ir 

c«tro 1„, .,.„ts eppeer t. function by «,trapp,.s ly cjcl,' 

«ls«,t1.n «,.r,f.„„s s«bst«,ces „th1„ their lecuUr Uu ^ 

.tnKtur... m«t^r their of action, these oj-contro,, „ 

follows. These agents are reported bv eioffr- «h u 
„ c^stanme siliceous „,.c.,ar' s1«..'l.':::2:a t^^.^^,^ 
and preferably at least about 95. p,rc«,t of the fral^rt tetr. 
hedral oxld. »„ts are 5,0. tetrahedr. and «htch h^tl,': 
capacity for water at «-C and 4.5 of less than 10 ^ e^' t 
to the case of aluialnastllcate Mlecular sieves tkL. ^. u 

■olar ratio of froai about 35 to Infinity, and preferabl, f ™. 

.T^«tT5':r' • p^^i™. 

at least 5.5 Angstroms, preferably at least fi 9 
P"f.rab,y tb. .d,.„t1«, capacity for ^U^Tpor /t avc aT. 

As stated by Sloffre and Marcos, tbo .«1c.t. «» .1. 

in th. internal cities of the ,icropor.us struct.,, as a u 
»f their bydrotbamal fomation. i„ f.ct ,t ,..A * " ' 
proportion, usually substantially .11. ,f"tb , "i n" .'teT':; 
hydrat «, is r.»,.d in th. process of ra.„,i„, Ze-d™ 
t«pl.t1.a «««.t ,*ld, My b. pm«,t ,„ the ^sorLT c>M^ 
tlon eff.ct1„,y r«„, ^ «.1.t1.s «s. «t.: 

.«Mn,, leachlo, „ «shln, with a caustic .r dllut. lo^i " . 

reactants from the pore system. Lowering of the alkali ^t.i 
content, particularly the nonzeolitic, i.e. occlu Id aikal, m 
compounds can also be beneficial. These P^cedu^ also s^^^^^^^^ 
remove the original water of hydration. *° 

35 n^i./? ^"?'' ''^"'"'^ such siliceous 

m^^ cular Sieves include the microporous crystalline alu:i s ! 
cates, i.e., the zeolitic molecular sieves as well as the so- 
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"'P^t to the utter c™,pos1. 
etrrt.dr,l u,1ts. but t». «-s^t»..,z.d f.™s „»,„,; 

t es in th, sjmttasl! r„g„ts. Th. ,l»rino.1lic.te «,l,c„„r 

clall, .,.n.b1e or .re prepereH by inethnK »tn-ta«m In th. m 

.f n-rt, tice de.1-,n.t1ons. A cc^rehensl,. re,,.. .rtJ!, 
by E. n. ni«l9«, eoncemtns both, -hlsh" St/Al lenlites and sllic, 
»l.c«l,r 1. p„H,sh«l in -free. 5th Int. Cnf. z.,, t « 

Njp .. 1980.. u V. :|.,«.es. Heyden. L.„d«,. p,. T^Z' 
,5 t 1, t. h, »d.r,t»i:th.t .11 «t,r1.U .re JeferrJ u 
h«re1n slaply „ 'leoUtes-. for «mwai«,a. 

With reipect to ^ forejolng ABSCENTS odor-control 11 no 

^ntem.1 cities of the cryn.ls b. .ec«,1M. to th. odor 

» ^ . "J" " .r .inc. p.,y. 

«rphs prodoced u.lns Urj. orgutc tapUtln, Ions .«ch „ 
Utrwlky .«n1„ 1«,s, it 1, ^ ^"^^ ' 

^71' T "'l"-"- '^'•""9 «t.r1.1 1^ OH r^o 

P««lt «l.«i,tton of th, odor ,p,1eeul.5. i„ „ch . removal 
pr««. .1„.,„ th. r«„., Of ino^anle drtrl.. th. orZn 

Of hydration U ^ J"" ^"^ 

Ph.re, . portion of th. «.Ur of h,dr.t1on 1. r..c<p.1r«.. but th s 
d». not affect th, characfrftlc. of th. «l.cul.r .l.„. i*^ h 
are pr.f.r,,d for the practlc. of J* pr..«t ,„v«t1«.. l!.^ ^ 
TrZ : " Wl.y«l ,.n ,.lth.r . bydr.t.^ or 

drat«l ,t.t.. but, in 5.n«»i, the detydrat«1 rtat. U p™f.rrjj 
tath. c.,. Of deal«ln,t,.„ p„,«tar.. «,.rred.to 

<tehydr.t1on 1, .1,. r««„ed. ^ can 
..^Ur^y be r.p,.c«,. 1, d.s1r.d. for th. practice Of t^ 
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Hore specffldly, Gloffr, .„d H.rc« disclose that the cUss 
of ttalr dtsclwd «d1« to Urs, per. slllcwus «,leci,Ur 
sfe«s, fr«, wMcl, .ri,1„l, .s..y„th.s1i«i «t.r of hydmtoo 
J has been substantially r«»,«|, „d ^Ich have a capacity Z 
rtsorh«l «t.r of not r..t.r than 10. «h1 pr.f.rri,1y not oraater 
than 8, might percent when n.sur«l at 2S-C and a water .aoor 

" extraordinary Z 
raspect to odor elLlnatlon. Hany of the synthetic ««,l,t« 

M*1y silicas f.™ - so« e,e„ fro™ taction ™ixf r.s w.^ ch 
have no nuntlonally added al»inu.. Thas. zeolites are ™rk^ y 
.rg»»ph111c and *ncl«l. zai-s (U.S. Patent 3.702,886)i 2s7n 
U.S.,,P.t.nt 3.7M.979)i BH-35 (U.S. Pat«,t 4 016 z h. 

„ (U.S. Patent 4..76,8«„ and Z«.,8 («.s. Pata^t ;!o46 .s" 

««ne only a few. ^cording t. ttes, authors, the silica ml«:„i.r 
sieves kn««, as sllicallte a,d F-slllcallt. are particularly 
,, f ble for use as odor-controlllng agents. These Jt^uU ^ 

d1.c1.,«, ,„ U.S. Patents 4.061.734 and 4.073.865. respert 

1 sdl t?""" • 

suitable for use In th. pr.s«rt articles without any addition I 
treat-nt f i^, their degree of hydrophoblclty! H.1 
»1«-.» Which cannot b. di™ct1y synthesliad to h.,e both the 
des r«l high S1/A1 an<V.r de,™. of hyd^phobtctty ratios can be 
..Mected to dealu.1nat1on t.cbn1,.„. fiuorln. tr..t«nts a^d tL 

\ •■^"•PMHc »o11te products. 

H1gh-te«p.rat«re stea»lng procedures for treating leollte Y riiich 
r«. t in hydropHebic product fo™s are reported by P. K. «aheT 
al. Holecuiar Sieve Zeolites". Ad,an. Cham. Ser. 101. A,eric», 
«-«c^ SocUty. ^uhlngton. O.C.. 1,71. p. «6. A .„™ rec 
>Wted procadure applicable to the wnufactur. of "high" zeonte 
»P«1.. 8«»ral1y, involves dealuirtnatton and the substitution of 
s licon into the dea1u.1nated lattice .Ita. This process Is 
d sclosed ,„ ».s. Patent 4.503.033 1.s.«, Hard, 5. 1.85 to S J 
et .1. Halogen or hallde eonpound treat«nta for leolltas to 
Increase their hydrophoblclty are disclosed in us Pat«,f. 
4.569.833 and 4.397.335. Stea^tr«ted zeolite I. ;^JTX 



20 



30 



wo 91/11977 



FCrA)S91/00693 



13 



U.S. Patent 4,331.694. and denominated "LZ-io- is a nart<r..i , 
useful odor-controlling agent. ^ » » particularly 

Various other modfffed zeolite-type materials, such as th« 

"d 4 «8^^7. .i--c«tr.n,;,'c^ ; ;f ' 

"^ir- ^ -^v^'-r^i; 
^|::r:ji:r--— ^^^^ 

" Ir.H'^— ^^^^ 

-oieties such as starch of tcoliulose. Acrylic acin«ftl ! k 
materials are of thie r.*^^ * ^'-r/nc acia grafted starch 

Z 1"" T'' ""^•«^'«t«. „,.ic i»dd c 
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water-Insoluble, and cross-linking also in part detennlnes the gel 
volume and extractable polymer characteristics of the hydrogels 
formed therefrom. Suitable cross-linking agents are well known in 
the art and include, for example, (1) compounds having at least 
two polymerizable double bonds; (2) compounds having at least one 
polymeHzable double bond and at least one functional group 
reactive with the acid-containing monomer material; (3) compounds 
having at least two functional groups reactive with the acid-con- 
taining monomer material; and (4) polyvalent metal compounds which 
can form ionic cross-linkages. Cross-linking agents of the 
foregoing types are described in greater detail In Nasuda et al ; 
U.S. Patent 4.076^663; Issued February 28, 1978. Preferred cross- 
linking agents are the .di- or polyesters of unsaturated mono-or 
polycarboxylic acids with polyols, the bisacryl amides and the 
di-or triallyl amines. Especially preferred cross-linking agents 
are N,H'-methyleneb1$acrylam1de, trimethylol propane triacrylate 
and .triallyl amine. The cross-linking agent will generally 
comprise from about 0.001 mole percent to 5 nole percent of the 
preferred materials. Here preferably, the cross-linking agent 
will comprise from about 0,01 mole percent to 3 mole percent of 
the absorbent gelling materials used herein. 

The preferred, slightly cross-linked, hydrogel -forming 
absorbent gelling materials will generally be employed In their 
2g partially neutralized form. For purposes described herein, such 
materials are considered partially neutralized when at least 25 
mole percent, and preferably at least 50 mole percent of monomers 
used to form the polymer are acid group-containing monomers which 
have been neutralized with a salt-forming cation. Suitable 
salt-fomrfng cations Include alkali metal, annonlum, substituted 
ammonium and amines. This percentage of the total monomers 
utilized which are neutralized acid group-containing monomers Is 
referred to as the "degree of neutralization." Typically, coimwr- 
cial absorbent gelling materials have a degree of neutralization 
somewhat less than 90%. 

The preferred absorbent gelling materials used herein are 
those which have a relatively high capacity for Imbibing fluids 
encountered- In the absorbent articles; this capacity can be 
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quan ified by referencing the -gel volume- of said absorbent 
gelling materials. 6e1 volume can be defined in terms of the 
amount of synthetic urine absorbed by any given absorbent gellino 
agent buffer and is specified as gr«ps of synthetic urine per gram 
of gelling agent. ^ ^ 

6el volume in synthetic urint, tsee Brandt, et al. below) can 
be detemined by foming a suspension of about 0.1-0.2 parts of 
dried absorbent gellin^jnateriel to.be tested with about 20 parL 
Of synthetic urine. This suspeasien is mainUined at ambient 
temperature under gentle stirring for about l hour so th t 
swe „g equilibrium i. attained. The gel volume (grams oJ 
synthetic urine per gram of akserbent gelling material) is then 
calculated from the fraction of the gelling age t in the 

» ITTT. ''^'^ "'"^^ ««l"^ed from the 

formed hydrogel to the, total volume of the suspension. The 

Jni ha!! I 1"""'. "^''"^ '''''' '^'^ ^«vention 

will have a gel volume of from nboQt 20 to 70 grams, more pref- 

erably from about 30 to 60 grams, of synthetic urine per gr«, of 
absorbent gelling material. p r gram of 

Another feature of the most hidhly preferred absorbent 
ge ling Mteriels relatj^ to the level of extractable polyn«r 
material present in «^ ^terials. Extractable polymer le^Ils 
can be determined by cpi^tacting a sample of preferred absorbent 

25 ^, l\T"''' ' '^'^'^ "'^"^ "l"*^-" for the 

substantial period of time (e.g.,: .t least 16 hours) which i 

needed to reach «ctrai:|to„ equilibrium, by then filtering the 
detTiJ^mlT T *"Pernatai.t liquid, and finally by then 
determining the polymer ijontent of the filtrate. The particular 
procedure used to determine extractaWe polymer content of the 
preferred absorbent gelling agent buffers herein is set forth in 

frfoi,""!'^'^ "arch 
31. 1987, Reissue 32.649. The absorbent gelling materials which 
are especially useful in the absorbent articles herein are those 
which have an equilibripqivextractables content in synthetic urine 
of no more than about IJX, preferably ho more than about 10% by 
weight of the absorbent gelling material. 
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The absorbent gelling materials hereinbefore described are 
typically used in the form of discrete particles. Such absorbent 
gelling materials can be of any desired shape, e.g., spherical or 
semi -spherical, cubic, rod-like polyhedral, etc. Shapes having a 
large greatest dimension/smallest dimension ratio, like needles 
and flakes, are also contemplated for use herein. Agglomerates of 
absorbent gelling material particles may also be used. 

The size of the absorbent gelling material particles may vary 
over a wide range. For reasons of industrial hygiene, average 
particle sizes smaller than about 30 microns are less desirable. 
Particles having a smallest dimension larger than about 2 mm nay 
also cause a feeling of grlttjjness in the absorbent article, which 
is undesirable from a consumer aesthetics standpoint. Further- 
more, rate of fluid absorption can be affected by particle size. 
Larger particles have very much reduced rates of absorption. 
Preferred for use herein are absorbent gelling material particles 
substantially all of which have a particle size of from about 30 
microns to about 2 on. "Particle Size" as used herein means the 
weighted average of the smallest dimension of the Individual 
particles. 

The amount of absorbent gelling material particles used in 
absorbent cores will depend upon the degree of absorbent capacity 
desired, and will generally comprise from about 2% to 50X by 
weight of the absorbent core, more typically from about SX to 20% 
by. weight of the absorbent core. 

When absorbent gelling material particles are to be used in 
the cores of the absorbent articles herein, such cores can be 
prepared by any process or technique which provides a web 
comprising a combination of the fibers and the gelling material 
particles. For example, wb cores can be formed by air-laying a 
substantially dry mixture of hydrophllic fibers and absorbent 
gelling material particles and, if desired or necessary, by 
densifying the resulting web. Such a procedure is described more 
fully in Heisman and Goldman; U.S. Patent 4,610,678; Issued 
September 9. 1986. As indicated in this U.S. Patent 4.610,678, 
the air-laid webs fomed by such a procedure will preferably 
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comprise substrntUlly unbondwl fibers wd win „reftr.hiv i,. 
«o1stur. cMtMt .rf 1« ,r less. P"f«r.My h.,e , 

111. density of the. absorbent 'ceres rtich c«npr1se webs of 
WrepM ic fiber. ^ .bs,rb«.t ,el„„, „ter,„ part „ ca„ L 

1 r?rV" »f e rel 

•nd of the .bserbent «^lcles l»-«h1ch saeb cores ere 

V. density of .„cl, eb^rbeet c«s here.. .n^re^e^b'T bT ^ 
the renae of froB eboot 0.06 to about 0 3 a/d Z 

" rT " "^"^ " r;: 

9/™.. Typically the b«1s weight of the .bs.rb«,t cores here n 
can range froa about 0.K to 0.12 g/cns. 

^ Oe«1ty values for cores of this type can be calculated fro. 
basis weight and caliper. Caliper ,i „.s„r.d under a c^flnZ 

include tte «„ht w t*. .bs.rb«,t gelling .aterials Id 1 
utZT rr"- ^'''^ ^ '«~«^»^e nl' t 

, reiativei-'bUr:; wi*:!;""- - - 

«t1cl'« >'«orb.nt 
•"loUs will contatn additional' jftbnus absorbent «ter1al si 
« cotton fluff, cellules, pulp; che,lth.,i«chan1c"' 1 C 
fx 11k.. Mll-tnown In cSiwrclal practice. 
25 ♦ 4 "^rm ■ The finished articles herein will 

Z,TZ . "T" *^ • """-"""in, facing L^T Z 
front-face (,r. "toprtwf) „t.r1.r used herein is preferably a 
•n«.sta1n1n," hydroptablc, fl«1d-iir».ble dieet 

this inventi™, can be prep«,rf by=>ilhod. well-descrlbed In the 
patent literature. For ««i^,e. .ceiM,., to the p4«« ol U s 

«pHi 13. ..r^ a;,. 

tb.n«,pl.stlc «ter1al su« as 0.003* cs, thick polyethylene ft . 
. h..t«. ,b.,e Its softe^li^ point. ,The softening ^mi/Z 
' LTd r.'*,*"* ™t-1., can be foj^ 

h«tL T , " *^ point of the material., The 

*..t«l then«,plmic nterial m sheet fen. 1, then brouoht Int. 
contact with . heated f.™i„g .c«en. l.e fj^scl 
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preferably an apertured wire mesh screen havlna th« h . 

aperture size, pattern and configuration. A v^uL 

dra., the heated film against the forming screen Zrl T\ 

3 pattern and^::^;:^^?:;: 

1I2M. mile tlw vuuua is still being arpii,<| ,« the fii. , 
•f Kot .1r 1. p„..d o«r the f.l,. The ofelr w !: * 

•pertart* In the fbraing screwi. 

•t ai patent .„ ce»v«,l.„tly referred t. -f^ films- Th. 
"llper Of such f11« is i^rtm .Inc., If tb. «l,«r l', I 

therethrough. For the «,uf,ct«r. of .b..rb«rt erttcle" .uch " 
,5 <lt.P.r.. c.t.«n1.1., incntlnenc. ertitl... end the lite t^ 
sl».t. typtclly h.,e . caliper of less thj, e^lt o ,>5 ™ 
preftriMy 1.n th«> .bout oio64 em. 

Another fenwl-fll, .S«t wterl.l „,ef„I „ 
r..ni«it, 3-dl«e«,lon.l exhibiting . fiber m 

ireril'"' * ^^""'^^^^^ of inters tT/lbe 

like elements, all as disclosed in U.S. Patent 4 342 ai? IT, 

and Thompson, August 3, 1982 The Rad-i ^L ^ ' 
m94>..4.i. L ® and Thompson sheet 

» , ""'"^ Wn^hobic Pl«t1« . J « 

P.ly.thy «,e poUrpropylene. m. ™d the like. 1 

for ,„ .te«t«,t pr«..cu such « c.t.»..i.,s. , d t^ i^ 
".a. raxent 3,929,13S, Thompson, December 30 1075 

=.i:r^- 7>Js~" 

fi.rth.r ,1,u.l,„ t.per«. cpil, ry heet. ,^usT th? .t^ *: 
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. "lUi t*. lUKhrlyins rtsprtant core Mterlal. S.n.r.11v t.». . 
tot It is t, b. undtrstood tl«t..»y generally t.p.r.d structur!' 

c re„„r c*„^rt„, „^ \ this d 1: 

tfon for conv.n1«c.. it i, to b. uiKtarrt«Kl l*« 

„ .". Sid. «n b. d,ff,r«,t fro. tbrt .„ .„oth.r .IdT „d thTt^ 

distince fro. base to ,p«. In the Utter c«. th. ™, . 

«piu^ .t It. p.i,t..f „„,.™ ^ .p,„,„, „„„„;,°';*^ 

,5 -Si. of tipT .ultrtle for „. ,„ topsheets .ccordi™, to th. 
pr.ct c. Of tM, i»v«t1o« 1. fr^.^ ^ .^^l' " *"* 
BiM opMIng d1i«|,lon of th|; eop111.H.s is defined .s th. 
-xim. open m»»,mm 1» tho .pTin. of topohen .t s.id tl . 
cv.111.ry. Apex openln, d1«,„on1* defined .. tta ^1-^' 
J, «.s«re«,t in the .pe, of s.ld t.p«^ cJllU« J^^.T 

PI". Of the topsheet. Nhen' tt. T.^^^^ . ' 
1» the fon. Of , frmru. ,f . c«,1c.l serfeco! X, Z 

•^11' ~i«cti,.,y. the b„; ^ 

«. dl-eur. B„, :d..«t,r .pe, dle^eter 

dtaension and apex opeQlng dlannslen. «pemng 

The tapered capllli^ apex dlanter is a diameter which 
•now liquid to readilv ♦i.^ * «™ier which will 

-ode'rlyln, ^i^^Z^ZJ^^Zi:^ 

,„ ..004 to ebont Inch ,..0.0 ua's: 

fro. .bo„ O.O.! to .tm 0.020 Inch (0..1, to 0.051 ^,7^ ' 
The t.p.r«l cplllery b.s. dieter Is se1ect.n> ; 
t» crltorl.. Tb. first of these Is th. subj. t",Tf«, o"2 
.«rf.c. Of tb. topsheet «,lch confcts the skin ,f ,h 1 u 

« Xsf ci'^rr ~d. to :*ib 

pie. in^ clotbllko, n,,^ .ttribotes when the b.s. d1«»t.r Is 
"Ithin tb. rrnje fna ebwrt 0.006 to rtioot 0 250 Inch (« nVt I 
».«5 ^i^^y Prefe^ebly. the b.« d1 JieT.hrd i:"!!: 
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th. rws. .f trm 0.030 t. .bout 0.060 tnci, (0.076 t. 0.152 
c.«tt«t.r). The second criurlon ts tl,.t th. Utll.™ bL. 

brid,. .cross .t l..st one c.p11I.ry. Tbi, crifri™ Is 
6y tbe .bo,. d,«„s,o„s for d,sp.s.bl, d1.p.rs .„d ^'C '^ 
Th. b.i9ht of tb. t.p.r«i cplll.,^ ,s d.f1„«( .r^: 
«rt»c. b.h««, tta out.n«,st s»rf,c. of th. t.psh«t (1.. 
J^jc, *ch cont«ts th. slc1» Of tb. .s,r, jd b; .4 

„ Of th^ t.p.r«l c.ptn«7. This h.1,bt. Of c«,rs., d.p,rds 1 

..1.ct«l .s b.«,»b.f«, d«cr,b«l. Tb. b.1^t "f t. t p r" 
C.P l.ry sb,.,d pro,.d. . strbctor. . .,«,«... t.^'^ 
colUps. in us.. Th. *b.r.ct.rJstlcs ef tb. Mt.H.l of J 

str„t,.„ Of tb. t.psb..t ,„ '.s; ZtZ 

r.n9.s for th. b.„ht. «,« th. topsh..t ts !«, d.n,ttrpot 
.t*y)«,. of fro. 0.001 to O.OOZ Inch (0.003 to O.OOS c«) tMc^s 

«> ^"'"^ c.n b. ft«, rt«,t 0.003 to rtout 0 ISO ,1 

(0.008 to 0.404 cmtluto'). 

'•^«» 'f tb. topsb..t 
t«pll.s th.t „st Of tb. 11,.,d ,*,ch co,t«*s th. t,psb«t s 
tr.«sf.rr.d th,o.,h it to th. .bsorbmt .l«„t. ThU 1» t.™ 
„ ^11.s tb.t ..ch ,s.Ut.d dr,p,.t .f n..d ,n »nt?c^^«^ b ^ 
topsh^t «.st b. in confct .itb th. b.s. dt„t.r .7. tl^ 

.™ (th. of th. t.psb..t tb.t «lsts b.t«,n th. b.s.s^ 

" ^^tl^, t * ; 

^ «» l»rtpb«7 of th. b«. of ..eb cspllUny is in confct 
Ur.«, t '^.'^'^ " *^ , 

35 1ns.r. th,t .n 1ndtv1du.1 droplrt .rill co„t«t .t l.„t on. 

is «h.r. tb. t.p.r.d cvtll.rl« „ b.r.1nb.f.r. d.«:r1b«l .r. In 
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ordered arrangerent .tth fr« ataut 30 to 
centiMter). «°l>«nMt (s to 231 per t,^,„ 

5 Tapered capillary sheets d, i,e Banufactur.H 

-ttad „ to pr«,d. a taated «IdTi;h Tl. T" 

.«d arran^t ef the t"^,^ c" .,1^?.. ^' 

Pin "Id). Each awl* ,H»,t 1, " t C'relnafter a 

its apax «<t..d. an.. froTTh. L~ .'^ ' 

sbaet .aterlal U »«t&t With t . . °' 

between the «,ld and a T.stli^Sl« ^ *'"^ 

.PPlied to tb. c.*,„at.«.7f s^r^ fT"" 

•"I tapered eapillarles are ftmln . ^ ' "*"' "«» 

Upe«d eapnia.^ toVahL .n **' " the 

necessary to pbyalclj, „»„ tZ^,. "'' " "» 

capillaries s. as to 'tT^' ' f - the 

desired value. Such re..,.! „ „terui ctT J T 
for exa.,1.. ,„hjectl„, the Jl.!t '^Lt^n / T'"''"' 
b.«tns the fomed topLet « as t. Jr 
also, U.S. Patent 4 SMui r 

, for a .icr,:p""::iX;,c fT^.ttir* 

A Ii1»b1y-pref»rred fleld-eenaeable e„r^ t., 
-..ch can be .ployed tn tLTr^il^T^s 
dIsclMed in U.S. Patent 4 «B m« T . , ' i'ventlon Is 

, «ferene. can b. «d.t lillf L^LT '"'^ '"^ 

' tl«. Of the Ahr etTuJ^r ' 

tactile ,„res„o„. hat .!« to sl^"t,all!^.,7?. 

Sloss. Tb«.. ,h.,ts ^ plaattc r n. I 

sbl^y. -plastlcky- appear«,„ """siraMy 
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Soch bt9My.pr,f,rrtd slntt muh.I, mi. b« s.cc1nctlv 
pl««c -web" having ,t least .« „slbl. s„rf,c ,*,ch .pp.." 

III ,5 * ' -""'cpt 

patun, of dtscr.t. surface .berr.tions. ..cb ,f »,i 
.bj.ti«« h.,i„9 It. «,„tMd. «ne»t«i perpeodlcvlT to t" 
serf*:. In *icb ,.)d .„rf.ce .berr.t1.n .H,l„.t.s. ..ch „, „ ! 
" .b.rr.t1«„ bavin, a d1,»«s1«, of less than about 

6 irils, as «aser«l In a plan. eH«t«l .ubstantlally perpendlcu- 
.r to It, aa^inode. -,.r*, .a,d-.„rfac. aberrations a« t 
discernible to th. ..™.l ^ .y. the p.rp«Kl1c«Iar d s 
tance b«t»en tbe viewer's eye and the plane of said nb Is at 

free of planar areas «b1ch are la„e enoogh t. Inscribe a 4 ,11 
diameter circl. and so spaced r.l.tt,e to .11 adjacent surface 

* ? " «n be 

1«scrlb«l en any p1a«ir surface 1nten.ed1.te s.ld surface .b.rra. 

s H. ..rface is less than rtout 4 '.lis. hereby any light 
incident upon any p,rt1«, of said vislbl, surface is diffusely 
reflected Into a »lt1p„elty .f directions by said sS 

ZllT " 

•urface aberrations cogprlslng protuberencs projecting gener.ll, 
«*|.rd1y fro. the surf.ce, „d c» have .t least a portl.""j 
said arfac. aberrations a»pr1s1ng depresslM,, projecting 
Snnerally Inwardly fro. the surface of said wb 

7"'"*^ K"''"*! sKwts can be achieved by 

tl:,.^ »> '^rt^ Of 

knuckles on th. support w^. (The pr«,.r.tlo« of sud, ,h,.ts 

M llTT "X" their 

.1 "'.r""""" "» P'rt Of this Invention.) m 

seneral, the resulting surface aberrations correspond to th. 
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T^lum " ''''''''' "^''^ ^^-e^tly contacts 

the visible surface of said plastic sheet contacts 
thereof. '"^"'V*''®" during production 

5 In a preferred manufacturing method, the wovpn moch 

struct.™ -..cN <,1r«t1y c«.t.ct, th. 1st,, wf^f 07"- 

«nt, per „„e„ ^, ^^^^ 60 fn. 

4(10 HlMMits per llnwl Inch (2.54 cae). 
Preftnwd shuts Mnrtin ir* thsst 

± 1«, of tke .v«-.„ ,„„, ^ «|»lit«h for .1, " 

s«rf.c. .berritlMs on „.d. ' "' '"^'f'" 

"Oin-Kjy" slierts Klnise back ttcm, 
" X^kiMc Ut« ,r. scribed Tu./ ,„t 4 T^T 

t,Ji::;r„rtbnr:rr:;^:p~ s r 
„ rr;r::-.rr:r£^ 

other topsheet nt«i<1s Mblcb can be ased herein i„.i,H. 
for exa^le. .aH«.. ^.b..H„^ „^ „ fi.alts ne!::; 
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Pllclty of holes or channels passing th.r.thro«gh Such . 
..teri,1s c«, b. prepared hy ™tho<ls well-descrZ ,„ the „« ^ 
^ lUrature. For ex,^,.. .ccord.n, to the prcc ss . « t,': 

4.63«,419, Nidsen et el. Oumry 13 im .k... *"* 

«.th two dU.,.„.r or «ft«.1nj p Is Tr^^cL"": 

reiTd'^if^e^rt";**' " • -"-^^^^^^^^^^^^^ 

" k ? 'ilWer.nt transverse end lonjltudlnal polywr Mterial! 

S«h Sheets c.^ he used ,„ the practice of this inZi^ ' 
Another sheet material useful herein -i. ♦k- * 

: -'"'^ " ^'^^'^ 

comprising two arrays of filaments oriented at a dL^.. ! 
,3 angle of: 20-90 degrees. Reference can be made Euro e! " "^^^^ 
„ Application 0215417. filed 06.09.86. Snevd et 

can be prepared .sing hydrophobic plastics such as polyethyl n' 
Polypropylw,,, wc, ml the like, «,d ere »ll-i™J !' 
^, absorbent prod^ts such as cate-nlels. Z «. tl"!! 

..tertals- typically h.»e a basis weldit 0/11 8 7« ' 

:rrj*d ■ • - -zr^: 

25 V. facKtnq .Sfifft - The baclcing sheet is conventional and 

can comprise a fluld-impervious polvner sh«t 

polyethylene or polypropylene that is tTn t ' 

ii , ^.^ , K»"JFrup/iene, mat is thin enough to be fleyihin 

A po1yetKyl«,e sh«rt 0.001-0.5 .. thick Is typical Flush,h,. 
blodegradeble backing sheet, un .,s. be . J, " ^th ' r 
liner devices herein. 

«• Prtlml mtiltn1r»l Hcmi - The absorbent structures 

^1" thr r'.r"' " ""-^^ 

held the« In piece on or near the user's body to ello. tb. 
. ~ct.n,s to perfon. their Intended functloT fI jLu 
dlepers em. 1nc«,t1ne»c. ga^ents can he p™,ided .1tr..lT^^ 
««rc1any-.v.„.ble tape fasteners. Sanltar, ^ 1 "ct" 
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provided with glue stripes facing • outward on their backsheet in 
wen-known fashion. Various pi„s, clips and fasteners wel 
liM«n types can optlomlly be en)loj«d 

HI. - ■ - 



co»pasiti.ns .nd .rtlcles of this 4nv Jim c» iu. e«t.t„ !» 

cecity for contrem,^ «,ors. « «n ,s the range of X 
„ beln, c«,t«n«,. s„ch »ter1.,s 1ncl.„,e. for e,^ tt,!^.. 

copper Mite, copper .^d the lifte. Such »rterl,1s typicaTlv 
c«pr,« 0 0« to IK Of «„ co^euion. her.,,. stAX ! 

'5 dL, ' * ' 'rtlcles ef the type 

<Hsc1os«l hereto to pr«-.d. «M1t,oo.I «I.r c.otr.1 b«»fUs 

Peds soueble for use <s .o ibsorbent stnicture In di™r. 
Inoredia^l; 

Kraft Cellulose Fibers (SSK*) mcsnUJsU 
Intermediate 2^91 ite** 
•Southern Softwood Kraft. 
•♦Available as VALFOR CP300-56. 

EXAMPLE II 

periods, and which can be disposed of in a tmi** 
■nusheb,,., ccrtses , ped ,s.rf.c. .re, n ^'^Tj .'.n 

CIW)l-68) p«| heing Interposed between the topshee" 
^blet. • . "«^."o 

EXAHPLE.III 

2j A mixed odor-controlltng agent is as follows. 

InoreHlani 

ABSCENTS (avg. 5 microns) ESTSS^Jm 
VALFOR CP300.35 (10 microns) 5° 
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EXAMPLE IV 

A catanenial product in the form of a sanitary napkin having 
two flaps extending outward fron, its absorbent core is prepared 

U.S. Patent 4,463.045, is used as the topsheet. 

EXAMPLE V 

JO A disposable baby diaper using the odor-control pad of 

Example I is prepared as follows. The dimensions listed are for a 
diaper intended for use with a child in the 6-10 kilogram size 

difLnt r Mr-"' proportionately for 

Z Z I incontinence briefs, accord, 

ing to standard practice. 

»d "^f »•»«•''•''«' " l»1yethyl,„„ ,t top 

and botto. 33 ani mtclud Inwardly on both sides to . idth-t 
centor of ig.s a; longth 60.2 on. 

2. Topshott: tiporwl Mpnury polyethyleno topsheet. oer 

bott«. 3, c notcbed Inwardly „ both sides to . w1dth-,t-eent 
of 28.S ca; length 50.! ca. "mer 

t» ; r ! " r«ge 7-9.5, 8.4 „ thick, denderJ^, .,dt7 ' 

w1dth-.t.cent.r of 10.2 «, l.,„th m.s 3.2 g of leoYit. 
P«-.r $10.:A10. 7.0, 5 .loron pert.cl. dispersed 

... .Jl""" '"""'""I rubber strips (2 per 

3, side), width 4.77 length 370 ., thickness 0.178 «. (.,, t^e 
foregoing dlnenslons being n th. rel««l sute) 

positioning the core-plus-odor control ..t.rl.1 c«™r«( with thi 
topsheet on the backsheet and gluing. 

The elastic bands (designated -Inner" and "outer", eorres- 
to the bands closest to, and farthest f,o„. h.T^. 
r.sp«t1,ely) are stretched to ca. 50.2 « and positional betwee 
«.. topsbeevbacksheet along each lengltodl.al .,d. (2 hand'^ 
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ca. 55 m fnm the iMrrowst widu. »f the core («easured fro. th. 

.1.-9 ..d, side .f t». dieper ««prU,„, th. flexible ,p h^V 

of th. core. Th. Inner *Md« ir. d.™ ,1.™ th.1r Unnth T 
the str.tcHed state. The «t.r b«K,. ar. p.,n,l c.'T » 
fr« the innar bands, and ar. glued ^ a,.,, tH.,r l,.,th ^ 

th. b«K,s contract t. .,„t,c.z. th..s1d.s .f"he 

It .111 b. understood that the practice of th. present 1n»«,- 

tt«. applies not «,ly t..h»in «..rs. but also to «,Ll «,ors 

15 BMHPIEVI 

A cat IttUr product coi>prls.s the fellowln, coo^onents. 
InoreiUmrt 

Zeolltl. iSBSmjBLi 

15 

Coonilnuted Cellulose** 
. Activated Carbon 

*As CBV-100 series 
**Co«ipacted In granular fom. 

As can be seen fn* the foregoing, the coBposltions of this 
invent «, .r. ..^ «l,r.controllin, a»unts to .chi.« ^ 

thMnt«Kl«l «Hl-u.. «Kf merlty of the odor. T^lcall. cat. 
«.i. products in ..mc,„t .».„ts Of s. d c,»^s 

to deliver fro. at l,«t about 0.! g. to about 0.4 g. ., 1 
. or-controllin, ,g«,t. To assist the fo™u,.t.r, , s1.pl e t 

" lacitTT''"' "^'^^ " 'o^H 

the desired type and un1f.n,lj, adding . 5 .1. .,„„ot .f . defined 
»i../ .™.nia Odor «d.u. (20 g. c««rcial .„1,„ ponder. ^7s 
H.0 conUining 7.6 g. N.Hro..7H,0, 4.5 g. K.SO IS ' 

„ HgCl,.6H.O, 3.0 g MaCl, 15.0 g. ur«' 10 0 .1 .f , , 
35 e*4-«.^ M L. °^ ^ normal HCl: 

•tirred 4 hours, filter.), «H.OH «,d H,0 added to yield NH.oi^ 
conc«,tr.ti.n 500-1500 p,.. „ d.sir.d,. Aft.r .,ui1ibratingT 
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1 hour in a closed container «ith a sniff port, the odor- 
controlling capacity of the composition can be judged and the 
amounts used can be adjusted accordingly. 
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CLAIMS: 

1. A method for decreasing odors associated with bodily fluids 
such as blood, urine and the like, characterized In that It 
comprises contacting said fluids with an odor-control 11ng amount 
of an Intermediate ratio SIOj zeolite, preferably wherein the 
SIOezAlOa ratio is less than about 10. 

2. A method according to Claim 1 wherein the intermediate ratio 
Si02/A102 zeolite is used in combination with a high ratio 
SiOj/AlOg zeolite. 

3. A method according to Claim 1 wherein the zeolite is used in 
combination with activated carbon. 

4. An article of manufacture, comprising a fluid-absorbing pad, 
or the like, said pad comprising one or more water-wettable 
fluid-absorbing materials, and characterized In that it contains 
an odor-controlling amount, preferably at least 0.3 g., of an 
Intermediate ratio SiOj/AlOa zeolite. 

5. A diaper, sanitary napkin or pantiliner according to Claim 4. 

6. A diaper, sanitary napkin, or pantiliner according to Claim 4 
wherein said fluid-absorbing pad is interposed between a fluid- 
permeable topsheet and a fluid-permeable backshefet. 

7. An article, preferably a sanitary napkin or pantiliner, 
according to Claim 4, acRIItlonally comprising a high ratio 
SIO2/AIO2 zeolite, or mlxtiiires thereof with activated carbon. 



INTERNATIONAL SEARCH REPORT 

IfitenaBonal AppUeatten No J pt^ ^^^/QQ69^ 



1. CLASSirieATION OF SUBJECT MATTKR (If smral dm 


itteation aymbola apply, Indicata aR) * 




Aecprdino to tmarfution«t Patent C.tMalftcattoftQPC) or to Mh M 

IPC(5): A61F 13/15; A61F 13/20 
US a. ; 604/359 


ilienal Oaaairieation and rPC 




il. nCLDS SEARCHCD 


Mlntmufn Documarttetion Saarchad ^ 


Clasalncstioft Syatatn i r^s»»tfi>»B«iM*i cwmtMia 


us 604/359,367 


Doeumantatlon Saarehatf etharthtn Mtnlmum Doeimiaiitation 
to th» Extant that such Oocumanta Indudad in tha Flalda Saareliad • 




111. DOCUMENTS CONSIDERED TO BE REUEVANT* 


Catosonr* 


CItatien of Documant, " with indication, whara ap 


proprlata, of tha ratsavant paaaagaa 


Raterant to Ctalm No. « 


V 

X 

Y 


US, A, 4,525,410 (HAGIHARA et al.) 25 Juoe 1985 
See column 1, line 56 to coiuoh 2, Unp 5; colum 
6, lines 49-66; colunm 9, lines 4-13: colunn 10, 
lines 15-52. 


4.5.7 


Y 


US, A, 4,826,497 (MARCUS et al.) 02 May 1989 

See figure 2; colism 1, lines 8-16 and lines 58-65; 

column 2, lines 20-28; coluon 4, lines 8-16. 


1-3,6 


* SMal categoHat of clttd doeumanti: 10 

"A* documant dafinino tha ganaraJ atata ot tha art which la not 
conaidarad to Oa of particular ralavance 

^'E" aarliar documant but publiahad on or aftar tha Intamatlonal 
filing data 

"L" documant which may throw doubta on priority cialm(t) or 
which la eitad to aatabliah tha publication data of anothar 
dtation or othar apacial rataon (aa apadflad) 

"0" documant rafarring to an oral dlacloaura, uaa, oxhibllion or 
othar maans 

"P* doeumont publiahad prior to tha intamatlenal filing data but 
latar than tha priority data claimed 


latar documant pubilthad aftar tha intamational filing data 
or priorfty data and not in conflict with tha application but 
citad to undarataod tha prindpia or theory undarlyino tha 
invantion 

"X" documant of particular ralavance: the claimed invention 
cannot ba conaidarad nova! or cannot ba conaidarad to 
invohre an Invanttva atap 

**Y*' documant of particular ralavance;' the claimed Invantion 
cannot ba conaidarad to invoiva an invantiva atap whan the 
document la cdfhblnad with one or mora othar auch docu> 
mantt, »ch combination being obvioua to a paraon aklllad 
in the art 

*'&r document member of the aame patent family 


IV. CERTIFtCATION 


Oait oi in« Actual Corneietion of tra intarnauonai Stare r 

18 MARCH 1991 


Data of Maiitna of thu imernBtional Stiren Re port 

»4 APR 1991 


iRtamationat Starcnt*ig Autnority 

ISA/US 


Sign^Mf ol ^utnoriMQ Offictr V 

^ ^SSL HffiBILIC 





Fofm PCTASA/SIO laaeond aheat) (January IMS) 



